A horst block was drilled in the center of the Mariana forearc near 20øN during leg 125 of the Ocean Drilling Program. At this site 781, the drill penetrated a Pleistocene vesicular, porphyritic basalt at 72 m below the seafloor, and the top of the basalt corresponds to a high-amplitude reflection on seismic reflection profiles across the site. The thickness of the basalt unit can only be estimated to be between 13 and 25 m because of poor core recovery (28% to 55%). The presence of an upper glassy chilled zone and a lower, fine-grained margin suggest that the basalt unit is either a single lava flow or a near-surface sill. The basalt is an island-arc tholeiite (IAT) enriched in large-ion-lithophile elements relative to high-fieldstrength elements, similar to the submarine lavas of the southern Mariana Arc seamounts. The basalt layer, the youngest in situ igneous layer reported from the Izu-Bonin and Mariana forearcs, is enigmatic because of its location more than 100 km from the active volcanic arc. The sediment layers above and below the basalt unit are late Pliocene (about 2.5 Ma) and normally magnetized. The basalt has schlierenlike structures, reverse magnetization, and a K-At age of 1.68 + 0.37 Ma. Thus, the basalt layer is probably a sill fed by magma intruded along a fault zone bounding the horst and graben in the forearc. The geochemistry of the basalt is consistent with a magma source similar to that of rocks from the magmatic axis (or volcanic front) of the island arc, and derived from a mantle source above the subducting Pacific plate.
INTRODUCTION (or Mariana
•19 0'N magnetization, petrology, and geochemistry of the basalt drill core samples and their schlieren-like structures suggest that the cores are from one continuous sill emplaced at the edge of a graben.
PETROGRAPHY AND GEOCHEMISTRY OF SITE 781 BASALT

Petrography
The basalt sill is predominantly hypocrystalline having intersertal and intergranular to subophitic textures. Vesicles range from 0.1 to 4 mm in diameter and make up 5% to 10% of the rock. An 8-ram-thick, vesicle-free chill zone is present at the top of the sill, and sparse, very fine-grained, crystal-free zones are present throughout the sill. The basalt is fresh except where the glass matrix is partially replaced by amorphous clay at the base of the recovered unit. Glomerocrysts up to 5 mm in diameter are common and are frequently composed solely of plagioclase, although about one-third include clinopyroxene and sparse olivine. Opaque phases are present in about 40% of the glomerocrysts. Individual plagioclase crystals in glomerocrysts are typically euhedral to subhedral laths that range from 0.3 to 1.5 nun in length. Single euhedral plagioclase phenocrysts frequently exhibit normal, reverse, and oscillatory zoning, with evidence for relict cores and irregular (partly resorbed?) crystal boundaries.
Clinopyroxene phenocrysts are 0.1 to 0.4 nun in diameter, rounded to subhedral, and often have irregular crystal boundaries. The absence of a quench texture suggests they were not in equilibrium with the surrounding melt when the sill cooled. Single clinopyroxene crystals often contain fractures filled with glass. Olivine is ubiquitous as small, rounded, anhedral crystals that are usually fractured and altered. Magnetite is common as angular to irregular crystals (<0.05 ram), increases in abundance downcore, and is infrequently included in single plagioclase or pyroxene grains. This crystal assemblage is set in a fine-grained groundmass of plagioclase, clinopyroxene and olivine microlites, that are in turn set in a dark brown glass. The modal percentage of plagioclase increases toward the center of the basalt unit from 21% to 31% and then decreases toward the base to 24%. Clinopyroxene ranges from 1.2% to 5% and does not vary systematically throughout the core. Opaque phases comprise 3.0% to 4.5% and olivine is <1.5%. Glass + matrix (clinopyroxene + plagioclase) accounts for 55% to 65% of the rock; locally, glass comprises 20% to 45%, plagioclase 20% to 25%, and clinopyroxene 20% to 25%. (DCP) spectrometry. Analytical techniques are described below Na20 values have been corrected for all samples in Table ! and detailed descriptions of techniques for the JR analyses are described in Fryer et al. [ 1990] .
Powders were prepared from rocks washed in distilled water, chipped to pieces less than 0.5 cm in size, and powdered in an alumina mill (UH) or a tungsten carbide (WC) mill (JR). Fused glass disks (major elements) and pressed powder pellets (trace elements) were prepared and on-line data reduction either by new analyses or by using an empirical factor; see •'Chondrite factor used for normalization for Figure 2 . In a Pb-isotope diagram (Figure 11 ), the lavas from the active Mariana arc plot off the Northern Hemisphere Reference Line (NHRL) (the line containing MORB and northern hemisphere oceanic islands) of Hart [1984] toward pelagic sediments (or a mixture of pelagic and volcanogenic sediments). The Eocene to Oligocene forearc basement [Meijer, 1976 [Meijer, , 1983 indicates a magma source from the manfie above the subduction zone. Further drilling and seismic reflection surveys are necessary to delineate the magma conduits that fed the sill at site 781 and to determine whether these conduits extend from the forearc to the magma pools feeding the active island arc.
